' Consider an 0.100 M solution of the weak base ammonia:
o~ V- ~ 8 See Appendix | in OpenStax for Kb values

What is the pH? EMHH*]COH:]
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Setf up an equilibrium chart:
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ammonium ion
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If we solve this problem using the quadratic equation instead of our simplifying
assumption, we get a pH of 11.13 ... same as we got here.
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Compare pH to the pH of an 0.100 M solution of the strong base NaOH:
o) IR
P ok

NooH — NaT+0H™
CoH= Y= CNaOH Jominal = 0-100M
PoH=\ob
pH=13,00

The stronger the base:

- the higher the pH will be for a solution of given concentratfion
- the higher the HYDROXIDE concentration (compared to the nominal
lbase concentration)



mFind the pH and the degree of ionization for an 0.10 M solution of formic acid:

HCHO,

H(HO, + a0 = Hyot+ (Hop
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Let "x" equal the change in

Hao™ = ™
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... but what about degree of ionization?



" H(HO, « K0 = Hyot+ (Ho,-
Degree of lonization (DOI) is the fraction of a weak acid or base that ionizes in solution.
Here, that would be; -
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Often, we express this as a percentage ... called PERCENT IONIZATION
O/D lonl T thion = D0OTI NIV = Y rl% lon |7r&-]’ll/n

When you do Experiment 16A. By Le Chateleir's Principle, adding water to the equilibrium
should force it to the right - meaning that more acid will ionize - even as the pH goes up!.
Therefore, the degree of (or percent) ionization should INCREASES as the concentration of
the acid DECREASES. Check this with your experiment 16A data on acetic acid.
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An agueous solution of 0.25 M trimethylamine has a pH of 11.63. What's the experimental

I f Kb?
value of Kb <(H3>3/\/

(CHY) N + Hy0 = (1) ,MH + 0H™

Ko = T wnt JTo )
SNV

We don't know Kb, so how do we proceed? Let's make an equilibrium chart to try to
reduce the number of variables!

ng(I‘CS Ei/\.ll’thl] (A Cé—q'\)\l\bfluﬂ’):l
h Let "X" equal the change in
4 M3)3NH O T % X trimethylammonium ion
OH~ O Ny N conceftration.
(/| 02S x| oM

Plug into the Kb expression
Cx)
(N ) e
(0,26 -+)

X
Oo'lS - %

A Va Now what? We have fewer variables now,
= }\ b butthere are still two...
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If we had some other way to find the value of "x", we could then get Kb.
Use the pH to find the pOH, and then (OH-) ... which equals "x".

N.L3 « poH = 14,00 PAX oMY 0o
pou = 1,%)
EO\(,}:O-OO“\'Mgﬁqu Con—1=10
So, %= 0-004726$79957L
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